Objectives: To determine the prevalence of self-reported herpes zoster (HZ) disease and vaccination in a geriatric population and to characterize the deciding factors to receive the HZ vaccine.
Herpes Zoster (HZ), also known as shingles, is a skin condition caused by the reactivation of a latent varicella zoster virus, which is the virus that also causes chickenpox. 1 HZ is most commonly seen in patients who are older than age 50, immunocompromised, or receiving immunosuppressive therapy. 2 Every year, there are approximately 1 million new cases of HZ in the United States. 3, 4 In addition, the incidence of HZ varies among races.
There is a significantly higher rate of HZ among whites compared with African Americans and Hispanics. [5] [6] [7] One major complication with HZ is postherpetic neuralgia, which is dermatomal pain after the resolution of rash that can be exquisitely painful and last months to even years. 8, 9 In 2008, the Advisory Committee on Immunization Practices recommended that all people older than age 60 receive the zoster vaccination. 10 The vaccine is recommended without serologic testing and regardless of race or medical history of varicella virus infection or HZ. When vaccinated, the risk of having HZ, the burden of disease, and the incidence of postherpetic neuralgia decrease by 51%, 61%, and 66%, respectively, over 3 years. 2, 10 In 2011, the US Food and Drug Administration approved HZ vaccination for immunocompetent people older than age 50.
the rate of zoster vaccination is low. Several studies have examined the rate of use of the HZ vaccine in a population. In 2007, approximately 3500 adults older than age 60 in the United States were surveyed, and 1.9% of those surveyed reported having had the HZ vaccine. 13 Of those surveyed who had not been vaccinated, approximately 80% reported that they would receive the vaccine if their doctor recommended it. The 2 most common reasons for declining to be vaccinated were that the patients did not feel it was needed, and many did not think they were at risk. In 2009, the rate of zoster vaccination among a group of rheumatologic patients was still relatively low (9.1%).
14 One study reported that the major barrier to receiving the HZ vaccine was the cost. 15 Of the vaccines recommended for the older population, the HZ vaccine is among the most expensive (approximately $150 per dose). 12, 16 The purpose of this study was to determine the prevalence of HZ and the rate of vaccination among older patients now that the vaccine has been available and recommended for several years. We hypothesized that many of the patients who meet guideline recommendations to receive the HZ vaccine still will not have been vaccinated. We also were interested in any differences in the vaccination rate related to patient race, sex, education level, history of HZ, and witnessing someone with HZ, as well as reasons that influenced people's decisions regarding HZ vaccination. Once barriers are delineated, efforts can be made to improve HZ vaccination rates among appropriate patients.
Methods
This was a cross-sectional study of adult patients, aged 60 years and older, who were being seen in one of the 3 primary care practices in an academic medical center in eastern North Carolina. During the months of June and July 2010, the research team members visited these academic primary care practices and, using a questionnaire developed by the investigators, quickly collected study data from eligible patients waiting for their visit. The patients provided informed consent or had a family member or health care agent present to provide informed consent. Surveys were administered one-on-one in private examination rooms and, including the informed consent process, took approximately 5 minutes to complete. New patients to the clinic within the past 6 months were excluded to reduce outside influences on vaccination practices. Each study investigator conducted interviews at all the 3 primary care practices to minimize any investigator/practice bias. Data collected did not contain protected health information or patient identifiers and the study was approved by the University and Medical Center Institutional Review Board at East Carolina University.
The survey included questions concerning age, race, sex, educational level, vaccination history (including influenza, pneumococcus, and HZ), personal history of shingles, and witnessing someone with shingles. Depending on the respondents' answers regarding the vaccination history, additional questions were asked regarding reasons for and against receiving HZ vaccination, history of physician's or other provider's recommendation regarding HZ vaccination, and perceptions regarding the efficacy of the vaccination. The patient survey data were entered into Qualtrics (version 10.875), a computerized database, and was analyzed using PASW (formerly SPSS, version 17, IBM, Chicago, IL). 2 analysis was used to examine differences in the prevalence of HZ and vaccination rates by race (African American vs white), sex (men vs women), and educational status (less than high school vs high school or higher education). Multivariable logistic regression analysis was used to examine HZ vaccination rates by race while controlling for age, sex, educational level, and witnessing someone with shingles.
Results
Our sample of 403 participants consisted of 132 men (33%) and 271 women aged 60 to 97 years (mean age, 72.8 years). The racial composition was 198 African Americans (AAs) (49%), 191 whites (47%), 4 Asians, 4 Hispanics, 3 American Indians, and 1 "other." The average reported education level was through the 11th grade, and 43% did not complete high school. Of the patients surveyed, 401 completed the entire survey and 2 partially completed the survey. The available portions of the 2 incomplete surveys were analyzed. Table 1 summarizes the demographic data of the study population.
Significant differences among African Americans and whites were noted in multiple study outcomes. The overall HZ vaccination rate was 7.7% (2% AA, 14% white; P Ͻ .001). Self-reported prevalence of HZ was 12.4% overall (8% AA, 17% white; P ϭ .01). Of our participants, 52.6% had seen someone who had developed shingles, but that varied similarly between the races (35% AA, 72% white; P Ͻ .001). Awareness that the HZ vaccine was recommended for all Americans older than 60 years was 29% (16% AA, 42% white; P Ͻ .001). Table 2 shows the differences in the prevalence of self-reported HZ and other factors overall for African Americans and whites.
Although having a personal history of HZ was not associated with a higher rate of self-reported HZ vaccination (12.9% vs 11.8%; P ϭ .87), witnessing someone with shingles was associated with a higher rate HZ vaccination compared with people who had never seen others with shingles (11.8% vs 3.2%; P Ͻ .001). Patients who reported receiving the HZ vaccine had a trend toward a higher self-reported rate of receiving the seasonal flu shot (97%) compared with 88% of those who reported not receiving the HZ vaccine (P ϭ .084). The HZ vaccination rates did not differ significantly among the sites where patients receive primary care (Table 3) .
Both patient education level and race independently correlated strongly with vaccination. In multivariate logistic regression analyses, patients with Ն12 years of education were 4.6 times more likely (95% CI, 1.3-16.2) to report receiving HZ vaccination and whites were 3.4 times more likely (95% CI, 1.03-11.1) to report receiving herpes HZ vaccination when controlling for the effects of age, sex, having seen shingles before, and other demographic factors. Because of the potential for an interaction between race and education, we completed race-specific regression analyses. They demonstrated no association of education level with vaccination among AAs, which likely is due to a small sample of the vaccinated individuals in the AA group. However, there was a significant association between education level and HZ vaccination among whites when controlling for the effects of age, sex, and having seen shingles before. We also completed logistic regression modeling using an interaction term for race and education, which again demonstrated that whites with a high school education or higher were approximately 6.7 times more likely (95% CI, 1.4 -31.0) to receive the HZ vaccination compared with AAs with less than a high school education (Table 3) .
Even among patients who were not vaccinated for HZ, those who had seen shingles in other people were more likely to be interested in receiving the HZ vaccine compared with those who had never seen someone develop shingles (66% vs 47%; P Ͻ .001). Similarly, those people who had a personal history of shingles were more likely to be interested in getting the vaccine compared with people who reported no history of shingles (76% vs 54%; P ϭ .006). Table 4 shows reasons for receiving or not receiving the vaccine as cited by the vaccinated and unvaccinated participants. Overall, 13.7% of all study subjects reported having any communication with their medical providers regarding the HZ vaccine. Of the vaccinated participants, 48% individuals reported that the vaccine had been recommended by their physicians and 32% cited the media. Of the 370 participants who reported not being vaccinated, 70% had never heard about it, 11% had not had it recommended by their physician, and 11% felt they did not need it. After completing the survey, 59% of those who had not been vaccinated were interested in receiving the vaccine.
Discussion
This study investigated the HZ vaccination rate among the target population during a sampling of patients at 3 different university primary care clinics and found that the vaccination rate overall was low. Furthermore, we found a racial disparity in the percentage of patients vaccinated that persisted in multivariate analyses, with AAs being far less likely to report vaccination. We postulate that the lower HZ vaccination rate among AAs is partially the result of the lower self-reported prevalence of HZ and the lower rate of witnessing friends/family with HZ-all of which may influence perceived risk and therefore interest in vaccination.
In support of our hypothesis regarding the potential contribution of disease prevalence to racial differences in vaccination rate, we found a significant difference in the prevalence of self-reported HZ between whites and AAs. Our study showed whites were more than twice as likely as AAs to report having had HZ and more than 4 times more likely of having seen someone else with HZ. Schmader et al 5, 7 reported an even larger difference in HZ prevalence between the 2 races (16.1% white, 4.5% AA). The reasons for this reported differences in the disease prevalence by race remain unclear but likely are multifactorial, including potential biologic differences, the recognition and reporting of the disease, and the frequency and intensity of medical interactions. These comparisons of disease prevalence unfortunately are limited in that both studies used self-report to determine the prevalence of HZ. However, our survey showed that witnessing someone with HZ has a large impact on an individual's vaccination rate and the desire to be vaccinated. In the study by Oxman et al, 2 cited by the Advisory Committee on Immunization Practices, the sample of 38,546 subjects was 95% white and only 2% AA, with no racial comparison of HZ vaccine efficacy reported. Although the current Centers for Disease Control and Prevention recommendations are to vaccinate all immunocompetent persons older than age 60 regardless of race, more research of various races is required to determine whether vaccination should be recommended for all races based on incidence, efficacy, and cost-effectiveness in various groups. One retrospective study found that the zoster vaccine use was linked with a 66% decreased risk of zoster in AAs, but a prospective study is needed to confirm this finding and to make conclusions regarding the vaccine's cost-effectiveness in this population. 17 We demonstrated that education also was independently associated with vaccination rates. When examined further in race-specific regression analyses, the significant relationship of education to vaccination was identified for white patients only. The lack of a significant relationship among AAs may have been due to the small number of AAs who reported vaccination and the lower variation in education levels, therefore limiting our ability to find a significant association. The results imply that more attention should be given to people with lower education level to inform them of the vaccination recommendation.
The most common reason given in our study for not having the HZ vaccination was that patients were not aware that it was recommended; this was cited by 70% of the surveyed patients who have not had HZ vaccine. Only 13.7% of all study subjects reported having any communication with their medical providers regarding the HZ vaccine. This suggests the need to educate both medical providers and patients regarding HZ vaccine recommendations. The importance of awareness was underscored by our finding that the majority of patients who were not vaccinated responded positively when asked whether they would be interested in receiving the vaccine after learning more about HZ through the survey process. From this we postulate that being aware that the vaccine exists and having medical providers recommend it may greatly improve HZ vaccination rates. Eight percent of the patients cited potential adverse effects as a reason to avoid the zoster vaccine. However, the reported rates of serious adverse effects of the zoster vaccine are low (1.4%); the rate was not different from patients who received placebo. 18 This finding indicates the need for better discussion with and education of patients. The cost of HZ vaccine previously had been cited as a major obstacle to vaccination. 15 Medicare now covers the cost of the vaccine for eligible individuals. In this study of patients with mostly Medicare coverage, financial factors were cited by only a small number. We also showed that the rate of vaccination was not different between people in age 60 to 64 group versus 65 and older. These age groups were selected for analysis because patients aged 65 and older traditionally will have Medicare coverage. However, even with Medicare coverage, some patients may have co-payments or fall in the coverage gap, known as the "donut hole," that cause financial burden. For uninsured patients or for those with insurance plans that do not fully Values provided as n (%). More than one response was accepted for each question.
cover the cost of the vaccine, expense may be a more important factor. 19 Although not specifically studied in our survey, additional potential barriers to HZ vaccination exist. One example is the complexity of the vaccine administration. 14 The vaccine must be stored at Ϫ15°C (ϩ5°F), and it must be administered within 30 minutes of thawing. 20 This makes it inconvenient to administer in practices that do not have the vaccine in the building. When this is the case, systems-based plans need to be implemented to simplify the acquisition and administration of the vaccine. For the 3 clinics studied here, there was one central pharmacy located in the family medicine center that dispensed the HZ vaccine. Patients picked up the vaccine and had to bring it back to their respective clinic within 30 minutes for administration. As an alternative, they took their zoster vaccine prescription to private pharmacies off-site for dispensing and administration.
At the time of our study, the electronic health records at the study sites did not keep track of the zoster vaccination status because of the relatively recent vaccine recommendations. A simple reminder for preventive services regarding the zoster vaccine in electronic health records could potentially increase the provider's awareness of and willingness to discuss the zoster vaccine with patients and therefore increase the overall vaccination rate.
Limitations
The limitations of our study include that all data were self-reported. Though self-report of HZ has been shown to be accurate, it is difficult to determine the accuracy of patients' reports of witnessing someone with HZ or of having received various vaccines. 21 Recall bias cannot be ruled out. Although the rate of participation of patients in the survey was extremely high subjectively, the study team did not keep a record of the few patients who refused to participate and their demographic characteristics. This may introduce a selection bias.
Our study comprised mostly AAs and whites with few subjects of other races; this limited racial composition prohibited meaningful analysis of HZ and vaccination rates among other races. This relatively small sample size limits our power to determine accurate prevalence rates.
This study used a convenience sample of patients presenting to university-based primary care practices and may not be a representative sample of our overall community population. It is possible that the HZ vaccination rate in our study population is higher than in the general community because the subjects already were being exposed to health care professionals by coming to a primary care clinic. In the general community, there may be some people who do not have a primary care provider or access to health care and therefore are less likely to have received the HZ vaccine.
Clinicians' clinical practice patterns or knowledge of the current HZ vaccination recommendations were not assessed in this study. This limits our ability to suggest that low vaccination rates may have resulted from providers not having care delivery systems or provider education that facilitate vaccination in response to published guidelines. Future studies would need to incorporate ways to both inform and encourage practitioners to prescribe the vaccine for their appropriate patients.
Conclusions
HZ vaccination rates are low, as is patients' awareness that the HZ vaccine is recommended for all people older than age 60. Large differences in the vaccination rates exist between AAs and whites, and potential reasons for the differences are likely multifactorial. Witnessing someone having HZ and having a higher educational level are strongly related to HZ vaccination status. A physician's recommendation is the reason to get vaccinated that is most commonly cited by patients. Not being aware of the vaccine and the recommendation was reason most commonly cited by patients who had not received the vaccine, and most of these people wanted the vaccine once they knew about it. Future research should explore the incidence of shingles and the efficacy of vaccination in AAs and other minority races because some populations have a lower incidence of the disease and the cost-effectiveness of the vaccine in these groups is not known. To achieve higher HZ vaccination rates, public awareness, education, and redesign of the health care delivery system should be explored.
